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Abstract 
Using the method of conjoint analysis, this paper assesses corporate preferences for the policy alternatives of the 
sectoral crediting mechanism (SCM) aiming at supporting the discussions and development of this instrument. Data 
was collected in all 11 prefecture-level cities of Shanxi province, China. Modeling analysis confirms that companies 
are most concerned about the following three policy attributes, domestic policy instruments, the relationship with the 
clean developing mechanism (CDM) and the principle of Common but Differentiated Responsibilities (CBDR). 
Companies prefer a policy alternative that has a domestic policy instrument in which installations with voluntary 
targets receive tradable units, can co-exist with the CDM, and can get financial and technical assistance from 
developed countries. Meanwhile, the coverage of the SCM has the potential to expand to small companies that are the 
most inefficient under the premise of controlling transaction costs. 
 
 
© 2015 The Authors. Published by Elsevier Ltd.  
Selection and/or peer-review under responsibility of CUE 
 
 
Keywords: Sectoral crediting mechanism, Companies, Conjoint analysis, China 
1. Introduction 
The 17th Conference of the Parties to the United Nations Framework Convention on Climate Change 
decided to define a new market mechanism (NMM), which is to scale up mitigation activities across 
broad segments of the economy and to achieve a net decrease of greenhouse gas emissions (UNFCCC, 
2012). The term “broad segments” is commonly understood to mean that the NMM needs to cover 
mitigation activities at sectoral, sub-sectoral or cross-sectoral level (IGES, 2014). Usually, the power, iron 
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and steel, transport and building sectors are targeted by the NMM. Implementing the NMM at these 
sectors could lower the cost of achieving emission reductions and catalyse investment from the private 
sector in low carbon technologies and practices. It can therefore play an important role in the diverse 
policy toolkit needed to address the global issue of climate change and achieve low carbon transition.  
Amongst different proposals of the NMM, the SCM has always been regarded as one of the most 
important options (e.g. Ecorys, 2012; Cai et al., 2012). The SCM is based on an agreed ‘no-lose’ emission 
target set for a certain sector in the host country. To a large extent, the achievement of this target depends 
upon the mitigation actions of companies in the sector. Moreover, as a typical carbon pricing approach, 
the acceptance level of companies is vital in determining its actual success (Liu et al., 2015). Current 
research has explored the theoretical design of SCM for several years, but few studies have been 
conducted to clarify the opinions of companies.  
Aiming to close the existing research gap, this study uses conjoint analysis to assess corporate 
preferences over the selected attributes of the SCM. The companies from Shanxi are targeted. The 
specific objectives of this study are to: (i) assess the relative importance of different attributes in 
conditioning corporate preferences; (ii) evaluate corporate preferences towards policy alternatives of the 
SCM; (iii) draw policy implications in designing the SCM. 
2. Model used in the conjoint analysis 
Individual company’s preference for each policy alternative is the dependent variable in the conjoint 
models. Companies were asked to rate their preferences for each policy alternative on a five-Likert scale 
(1-completely non-support, 2-hardly support, 3-moderate support, 4-relatively support, 5-fully support). 
Two conjoint models are used: a traditional conjoint model and an ordinal logit model.  
2.1. Traditional conjoint model 
The ordinary least squares method is the major statistical method used in traditional conjoint analysis, 
which has a strong assumption that the rating scale needs to satisfy the numerical property associated with 
interval scales. Relevant methods are widely used in the conjoint analysis (e.g. Balana et al., 2011; Cattin 
and Wittink, 1982). 
2.2. Ordinal logit model 
Given that the assumptions of the traditional conjoint model are strong, an ordinal logit model is also 
used. In addition to the policy attributes, companies’ characteristics are added into the independent 
variables in the ordinal logit model. Thus, eight characteristics are identified through institutional theory 
and literature reviews (Table 1).  
Table 1. Description of the companies’ characteristics 
Abbreviation Description Valuation 
Export Export rate of the product A five-point scale 
Enprice Perception of domestic energy price level A five-Likert scale 
Potential Energy saving potential of the company A four-point scale  
AwareETS Company’s awareness on the trading mechanism of national and 
international emission trading system (ETS) 
A five-Likert scale 
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Enman Management status of energy use A four-point scale 
Size Company’s size Categorized into three scales 
Sector Industrial sector belongings of the company Categorized into six sectors 
Owner Ownership status Categorized into three types 
3. Empirical implementation 
3.1. Attributes and attribute levels of the SCM 
Based on the research of Sterk et al. (2014), we identified four attributes. A summary of the attributes 
and their levels are listed in Table 2. 
Table 2. Summary of attributes and their levels 
Attributes  Levels of attributes and the abbreviations 
System boundary 
 (ton CO2 /year) 
1) 5 thousand (Boundary-5); 2) 10 thousand (Boundary-10); 3) 20 thousand (Boundary-20) 
Domestic policy instrument 1) tradable units for government (Policy-A); 2) tradable units for installations with voluntary 
targets (Policy-B); 3) tradable units for installations with mandatory targets (Policy-C) 
The relationship with the CDM 1) continue existing CDM and allow new CDM (CDM-A); 2) do not allow new projects but 
continue crediting of existing ones (CDM-B); 3) do not allow new projects and stop crediting of 
existing CDM after their current crediting period (CDM-C) 
CBDR 1) more ambitious mitigation commitments of developed countries (CBDR-A); 2)  financial and 
technical assistance from developed countries (CBDR-B); 3) the delayed implementation of the 
SCM (CBDR-C) 
3.2. Conjoint survey design 
There are four attributes with three levels and thus the total number of policy alternatives is 81. To 
simplify this survey, orthogonal design is used in the fractional factorial design. 9 hypothetical policy 
alternatives are created by running SPSS 19. An example of the format of policy alternatives is shown in 
Table 3. 
Table 3. An example of the format of policy alternatives 
Policy Alternative 1 
System boundaries (ton CO2 /year) 20 thousand 
Domestic policy instruments Tradable units for installations with voluntary targets 
The relationship with the CDM Continue existing CDM and allow new CDM projects 
CBDR More ambitious mitigation commitments of developed countries 
Your rating 1 □   2 □   3 □   4 □   5 □ 
4. Questionnaire development and data collection 
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Data was collected in all 11 prefecture-level cities of Shanxi province from February to March, 2014. 
The questionnaire includes two parts: the background of the company and the nine policy alternatives 
identified above. The study targeted middle or senior level managers who oversee corporate 
environmental and energy management. Specifically, data was collected in two phases, a pilot survey and 
a field survey. With the help of local environmental protection agencies, a forum was held in each city 
where respondents were given a thirty minute introduction. The attributes and their levels were presented 
in the questionnaire within a simple one-page table that could be easily understood. Totally, 78 
respondents were confirmed to be useful. 
5. Results and discussion 
5.1. Results from the traditional conjoint analysis 
Results of the traditional conjoint analysis are presented in Table 4. There are 702 total number of 
observations. With the exception of the attribute of the system boundary, three other attributes were 
statistically significant. 
Table 4. Traditional conjoint model results 
Attributes Estimated 
coefficient 
Standard 
error 
t-Value p>|t| 
(p-Value) 
Boundary-5 0.0000 0.1049 0.00 1.000 
Boundary-10 -0.0427 0.1049 -0.41 0.684 
Policy-A 0.1752* 0.1049 1.67 0.095 
Policy-B 0.3590*** 0.1049 3.42 0.001 
CDM-B -0.3162*** 0.1049 -3.01 0.003 
CDM-C -0.4060*** 0.1049 -3.87 0.000 
CBDR-A 0.1538 0.1049 1.47 0.143 
CBDR-B 0.2008* 0.1049 1.91 0.056 
Cons 3.0513*** 0.1285 23.74 0.000 
*** Significant at the 1% level; * Significant at the 10% level. 
The results show that companies prefer the domestic policy where the government receives tradable 
units (Policy-A), or where installations with voluntary targets receive tradable units (Policy-B) compared 
to the domestic policy where installations with mandatory targets receive tradable units (Policy-C). 
Comparatively, Policy-B is preferred by the surveyed companies over Policy-A. The reason for this might 
be that Policy-B can provide more flexibility and allow companies to autonomously choose mitigation 
measures, thus offering higher cost-effectiveness, while under Policy-A companies need to follow the 
specific emission reduction policies and measures proposed by the government, which may offer 
uncertain flexibility. 
The surveyed companies prefer to continue existing CDM and allow new CDM projects (CDM-A). 
Discontinuing the crediting of existing CDM after the current crediting period in CDM-C would lead to 
long-term distrust in the stability of regulatory decisions and carbon market incentives.  Surveyed 
companies also object to the CDM-B (do not allow new projects but continue crediting of existing ones). 
This indicates that companies prefer the co-existence of both mechanisms.  
The financial and technical assistance from developed countries (CBDR-B) has a significant and 
positive effect on corporate preferences. This implies that surveyed companies may lack funds and 
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technology to reduce emissions and the assistance from developed countries would effectively prompt the 
actual success of the SCM. 
5.2. Results from the ordinal logit model 
The results from the ordinal logit analysis are shown in Table 5. The results of four attributes are 
largely similar to those generated by the traditional conjoint model. 
Table 5. Ordinal logit model results 
Variables  Coef. Std. err. Z P>Z 
Boundary-5 -0. 0127 0.1680 -0.08 0.940 
Boundary-10 -0.1305 0.1664 -0.78 0.433 
Policy-A 0.2970* 0.1669 1.78 0.075 
Policy-B 0.6242*** 0.1681 3.71 0.000 
CDM-B -0.4278** 0.1675 -2.55 0.011 
CDM-C -0.5851*** 0.1669 -3.51 0.000 
CBDR-A 0.2629 0.1676 1.57 0.117 
CBDR-B 0.3145* 0.1673 1.88 0.060 
Export -0.0549 0.0660 -0.83 0.405 
Enprice -0.2682*** 0.0982 -2.73 0.006 
Potential 0.0014 0.1393 0.01 0.992 
AwareETS 0.1639** 0.0768 2.14 0.033 
Enman -0.0532 0.0677 -0.79 0.432 
Small 0.0247 0.2314 0.11 0.915 
Medium -0.3073 0.2217 -1.39 0.166 
State -0.4427 0.3156 -1.40 0.161 
Domestic -0.0528 0.3444 -0.15 0.879 
Coal -0.7422** 0.3096 -2.40 0.017 
Equipment 0.1208 0.2587 0.47 0.641 
Coke 0.0027 0.2529 0.01 0.992 
Electricity -0.6292*** 0.2302 -2.73 0.006 
Chemical 0.1161 0.2347 0.49 0.621 
*** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level.  
The system boundaries do not appear to be important in determining corporate preferences either in the 
traditional model or ordinal logit model. This implies that expanding the coverage of the SCM would not 
significantly decrease a company’s preference to this policy. Therefore, the SCM could cover small 
companies which might be the most inefficient and thus have the lowest abatement costs in some sectors 
(Butzengeiger-Geyer et al, 2010). 
The variable Enprice is significantly and positively associated with corporate preferences, which is 
consistent with intuitive perception. Significant and positive relationships are found between variable 
AwareETS and corporate preferences. The results reveal that a company would prefer to accept the SCM 
if it knew more about the current trading mechanisms. The companies in coal and electricity industries are 
unwilling to accept a proposed SCM. This might be attributed to their energy intensity and energy use 
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structure. According to another survey in this area, the energy source of the electricity industry is 
dominated by coal, and most of the companies have a higher energy cost ratio (Gao et al., 2015). The coal 
industry has the lowest energy intensity and thus it is hard to see a significant increase in their energy 
saving and emission reduction (Gao et al., 2015). 
6. Conclusions 
Results from the two conjoint models indicate that domestic policy instruments, the relationship with 
the CDM and CBDR are the three most important attributes that significantly influence corporate 
preferences for the proposed SCM. The policy alternative has a domestic policy instrument in which 
installations with voluntary targets receive tradable units, can co-exist with the CDM, and can get 
financial and technical assistance from developed countries, would be preferred. Additionally, there is no 
statistically significant influence from the system boundary. This implies that small companies could be 
covered to increase the effectiveness and efficiency of the SCM. As Butzengeiger-Geyer et al. (2010) 
note for China, small installations may be the most inefficient and hence have the lowest abatement costs. 
Furthermore, results from the ordinal logit model show that company’s characteristics, such as perceived 
energy price level, awareness of the knowledge and information on current ETS and sector belonging 
exert significant influence in conditioning corporate preferences. Thus, in order to ensure the actual 
implementation of the SCM, its design should be based on rigorous assessment of corporate preferences. 
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